A NMR and computational study of Smac mimics targeting both the BIR2 and BIR3 domains in XIAP protein.
In this paper we report an extensive NMR analysis of small ligands (Smac mimics) complexed with different constructs of XIAP. The mimics-binding site of XIAP is known as the BIR3 domain - primary, and the linker BIR2 region - secondary site. Interactions between the BIR3 domain and Smac mimics have been extensively studied by X-ray but, as of today, there are scarce data about the interaction between BIR2, or the whole linker-BIR2-BIR3 construct, and Smac mimics. In order to characterize our Smac mimics, we performed a STD NMR study between our 4-substituted, 1-aza-2-oxobicyclo[5.3.0]decane scaffold-based molecules and three different XIAP fragments: single BIR2 and BIR3 domains, and bifunctional linker-BIR2-BIR3. The results were integrated with docking calculations and molecular dynamics simulations. NMR data, which are consistent with biological tests, indicated that the two BIR subunits interact differently with our Smac mimics and suggest that the ligands enter into more intimate contact with the linker-BIR2-BIR3. In conclusion, we observe that the SMAC mimics showed with the construct linker-BIR2-BIR3 a series of NOE contacts that were not observed in the mono-domain ligand:BIR2 or :BIR3 complexes. So, in agreement with the computational models we believe that the linker moieties of the binding site play a key role in the stability of the protein complex.